occupational lung disease, then it was excluded. We assigned cases to 7 categories: silicosis; coal workers' pneumoconiosis (CWP); asbestosis; pneumoconiosis not otherwise specified (PNOS); hard metal pneumoconiosis; berylliosis; and a single category to include hypersensitivity pneumonitis with specified work-related cause and other occupational lung diseases. For each occupational lung disease case, we checked the "recipient primary diagnosis" code and calculated the proportion of cases assigned an occupational lung disease-specific diagnosis code. Industry and occupation information is not collected in the OPTN database, but the numeric diagnosis field contains the non-specific code for occupational lung disease (1610) and a separate code for silicosis (448) that was first used in 2002.
We identified 150 patients with an occupational lung disease diagnosis (Table 1) ; the first LT for one of these patients occurred in 1991. Nearly all recipients (146, 97.3%) were male. Mean age at listing was 54.4 years, mean time on the waitlist was 210 days, and 78 (52.4%) recipients received a bilateral LT. A total of 129 (86%) recipients had silicosis, asbestosis, CWP or PNOS (research suggests this was probably CWP). 5 Private insurance was the primary payer for 73 (49.7%) LTs, Medicare for 41 (27.9%) and other government programs (including Medicaid, Department of Veterans Affairs and other unspecified government agencies and insurance plans) for 31 (21.1%).
Two of 20 (10%) asbestosis patients were assigned an occupational lung disease diagnosis code at LT (Table 2) , with the remainder coded as idiopathic pulmonary fibrosis, chronic obstructive pulmonary disease (COPD)/emphysema, other pulmonary fibrosis and other. Six of 21 (29%) hard metal pneumoconiosis, berylliosis and work-related hypersensitivity pneumonitis/other occupational lung disease patients were assigned an occupational diagnosis code. Approximately two thirds of silicosis, CWP and PNOS patients were assigned an occupational diagnosis code (73%, 69% and 65%, respectively). During the period 1991 to 2004, 42% of cases were assigned an occupational code, but this increased to 66% during the subsequent decade (p = 0.005).
Although OPTN contains only 2 occupational lung disease diagnosis codes, a total of 10 codes were assigned for the 150 patients in this study. These included: pulmonary venoocclusive disease (208); fibrocavitary lung disease (302); other-specify (999); primary pulmonary hypertension (1601); cystic fibrosis (1602); idiopathic pulmonary fibrosis/usual interstitial pneumonitis (1604); COPD/emphysema (1607); and pulmonary fibrosis other (1613).
We identified 150 cases of severe occupational lung disease among adults receiving LT in the USA during 1991 to 2014, and found that, although free-text diagnoses specified occupational disease, nearly half were assigned non-occupational diagnostic codes at LT. Among patients in this study, those with silicosis or CWP were more likely to be assigned a numeric code indicating occupational disease. During the last decade, cases identified in a free-text field as occupational were more likely to be assigned an occupational lung disease code at LT; it is possible that, as LTs for these conditions become more common, the system is doing a better job of identifying them.
A substantial number of occupational lung disease cases will be missed if diagnostic codes are the sole variable used for their identification in studies using registry data. If resulting misclassification was random, this failure to identify cases may not alter conclusions, but it could reduce the power needed to detect differences. If it was not random, it could lead to spurious associations or biases in important measures such as post-LT survival. This study had a relatively small sample size and was focused on respiratory diseases caused solely by occupational exposures, but it is likely we underestimated the total number of LTs performed for patients with a work-related contribution to underlying lung disease. We narrowly defined occupational lung disease and did not include conditions possibly related to work, such as ammonia exposure, chlorine gas exposure and traumatic injury. In addition, we did not include patients with free-text diagnoses of conditions that can sometimes arise from occupational exposures, such as COPD. Although we relied on free-text diagnoses to make determinations, it is possible there was misclassification within these fields, and that some patients had more than 1 condition contributing to their need for LT.
This registry contains a wealth of information, but does not collect standardized data on patient industry and occupation. This information would provide clinicians and researchers with tools to better serve patients and the public through more accurate characterization of the burden of severe occupational lung disease, making it possible to design interventions to prevent these diseases from occurring in the first place. Data expressed as mean ± standard deviation for continuous variables, or as frequency (%) for counts. BMI, body mass index; CWP, coal workers' pneumoconiosis; FEV
